Nonagenarians with acute ischemic stroke tend to have a higher mortality and morbidity than younger patients. Tirofiban is a glycoprotein IIb/IIIa antagonist that has a therapeutic potential for ischemic stroke. Here, we provide a case report of a 93-year-old male patient with acute ischemic stroke. He presented with right-sided hemiparesis for 2 hours (National Institute of Health Stroke Scale, NIHSS = 23). Immediate treatment with endovascular tirofiban infusion achieved an improvement of intracranial blood flow and a progressively decreased NIHSS one day after admission (NIHSS = 16) and then seven days after admission (NIHSS = 7). After a follow-up of 90 days, the modified ranking score was 2. This case report suggests that endovascular application with tirofiban may be a favorable option for treating nonagenarians presenting with acute ischemic stroke and warrants further study.
Introduction
Stroke is a leading cause for disability and mortality among the elderly population. The risk of stroke increases with age, and those greater than 80 years show the highest incidence of stroke events [1] . These patients usually have a poorer clinical outcome and increased mortality even with a comparable successful recanalization rate with younger ones when receiving endovascular therapy [2] . Tirofiban is a fast-acting, fast-deactivating and highly selective glycoprotein IIb/IIIa antagonist approved by the Food and Drug Administration, and is usually administered intravenously to prevent platelet aggregation [3] . Recent studies have indicated its potential beneficial effects and safety in patients with acute ischemic stroke [4, 5] . Here we describe a case of a 93-year old male patient treated with an endovascular tirofiban infusion within 4 hours.
Case report
A 93-year old, right-handed man with a history of embolic stroke, hypertension and arterial fibrillation was admitted to the local stroke unit for severe right hemiplegia within 2 hours of symptom onset. He was taking antiplatelet (aspirin 100mg per day) and anti-hypertension medications. He suffered a minor cerebral infarction with sequelae of slight dysarthria 8 years prior. Physical examination on arrival revealed the tight side of limbs with grade 1 as rated by Medical Research Council (MRC) scale for Muscle Strength and severe combined aphasia. A National Institute of Health Stroke Scale (NIHSS) of 23 was scored by the physician. The head computed tomography (CT) at admission revealed no hemorrhage, and slight encephalomalacia in the left parietal and temporal lobe, as well as in the right occipital lobe ( Figure 1A) .
After excluding contraindications, the patient and his family were informed of intravenous alteplase therapy, including the effects and adverse events. However, alteplase therapy was refused considering the possible adverse events. The patient was immediately transferred to receive digital subtraction angiography (DSA) approximately 2.5 hours from symptom onset. The angiography confirmed a distal occlusion of the M1 segment of left middle cerebral artery and a reduced blood flow in the A4 segment of left anterior cerebral artery ( Figure 1C ). With a guide wire, an ev3 Rebar 18 micro catheter was first placed gently and cautiously at the proximal end of M1 segment to give an We found only one report describing the intra-arterial use of tirofiban as the single agent for treating acute ischemic stroke [4] . It described a 48 year old female patient with cervical spinal cord infarction due to vertebral artery dissection. Endovascular tirofiban application halted disease progression and produced a favorable outcome. But that case received tirofiban at 10 hours from symptom onset. The current case was treated within 4 hours from symptom onset. Moreover, that case received intra-arterial injection of tirofiban and an additional treatment after 3 days. Our case was only treated through the intra-arterial method, achieving a good result. Tirofiban is usually used as an addition to endovascular treatment, to prevent the reocclusion of the recanalized arteries [12, 13] . Our observations indicate that the potential use of tirofiban as a thromblytic agent, and suggest further study to assess the role of intra-arterial tirofiban as a single treatment for acute ischemic stroke.
Conclusion
The successful treatment of the nonagenarian patient with ischemic stroke indicates endovascular tirofiban may be a selective choice for nonagenarians with acute ischemic stroke and warrants further study.
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Authors' contributions: XS, AG authored and edited the manuscript. All authors participated in patient care, manuscript and image editing. injection of tirofiban (700mg, 62.5g/ml). The subsequent angiography through the micro catheter revealed no obvious change of the blood flow. Then a second dose (700mg, 0.05g/ml) of tirofiban was given through the catheter in the terminal of left internal carotid artery. After 10 minutes, the restoration of blood flow was observed in left middle and anterior cerebral artery ( Figure 1D ). After the neurointerventional procedure, myodynamia recovered to MRC grade 2 for Muscle Strength in the right lower limb, however, no improvement was found in aphasia. The NIHSS score was then 16. A CT scan the next day indicated no intracranial hemorrhage ( Figure 1B) . Further diffusion weighted imaging (DWI) showed a new infarction change in left frontal, parietal, temporal and occipital lobes ( Figure 1E , F). One week later, the NIHSS score recovered to 7. After a follow-up of 90 days, the NIHSS score was 7 and the modified ranking score was 2.
Discussion
Here, we reported a male nonagenarian patient (93 years old) with acute ischemic stroke. At admission, the patient presented with right hemiplegia and combined aphasia. Considering his age, we applied tirofiban through intra-arterial method and achieved revascularization. A satisfactory recovery was observed at one week after intervention (NIHSS, from 23 to 7), followed by a satisfactory prognosis at 90 days post-treatment.
The treatment of acute ischemic stroke has experienced dramatic improvements with the development of endovascular therapy. It is considered to be an effective method for patients with acute ischemic stroke [6] , and revascularization reduces the incidence of disability and mortality [7, 8] . Nonetheless, the eldest have sometimes been excluded from the above treatment options for the fear of poorer prognosis and higher risk of intracranial hemorrhage [2] . The present case report provides the first description of intra-arterial tirofiban application for a nonagenarian with acute ischemic stroke. Tirofiban is aglycoprotein IIb/IIIa antagonist that acts to prevent platelet aggregation and subsequent thrombus formation [9, 10] . The DSA examination and subsequent clinical performance after tirofiban treatment supported the recanalization role of this mediation. This report suggests the possible role of tirofiban for those patients with potential risks associated with mechanical thrombectomy or intra-arterial thrombolytic therapy, especially for the elderly. The recovery of this patient was in accordance with a previous study, in which patients received systematic tirofiban and ateplase [11] .
